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Abstract 
Here, we present a case study of sweet spots discrimination of the Barnett shale gas reservoir located in the Ft Worth basin 
(USA)  using seismic and well-logs data. Chaos and the ANT-Tracking seismic attributes such are used for natural fractures 
system identification from seismic data, the map of the Poisson’s ratio obtained from the upscaling of well-logs data of a 
horizontal well is able to provide an information about the drilling direction which is usually in the minimum horizontal stress 
profile, the map of the Poisson ratio can provide an information about hardness of the source rock. 
The set of well logs data is used for geomechanical and petrophysical discrimination of the sweet spots, after discrimination the 
identified zones are useful for reserves estimation from unconventional shale gas reservoir.  
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1. Introduction 
Shale gas unconventional reservoirs have becoming an important source of hydrocarbons with increasing demand 
of energy. It consists to extract gas from the source rock. This extraction requires high technology and advanced 
methods. Many techniques are proposed in the field of exploration geophysics. These techniques are focused on the 
geomechanical and geochemical properties of shale gas [1].  
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This paper shows a case study of sweet spots discrimination in the Lower Barnett shale gas reservoir, this field is 
known by its complexity and high production of natural gas [2]. We start the paper by describing some principles of 
the geophysics of shale plays, after we show the application to a horizontal well drilled in the worth basin and we 
finalize the paper by results interpretation and conclusions. 
2. Geophysics of the shale plays 
Geophysics of the shale plays is the set of methods than can be used for sweet spots discrimination, these are 
zones of interest that have good geochemical characteristic like high total Organic Carbon (TOC), good maturity, 
good petrophysical parameters like low water saturation high adsorbed gas and suitable mineralogy. Good 
geomechanical properties like good values of the Poisson’s ratio, Young Modulus and horizontal stress that are 
suitable for hydraulic fracture.  
 
3. Application to real data 
In this section, we show an application to the geophysical data of the Barnett shale located in the Ft Worth basin 
(See Fig. 1). 3D seismic volume and the well-logs data of a horizontal well drilled in the Lower Barnett formation 
are used. We will start by the geological context of the area.  
 
3.1. Geological setting  
The Barnett Shale was deposited over present day North Central Texas during the late Mississippian Age in a 
time of marine transgression caused by the closing of the lapetus Ocean Basin.  By the end of the Pennsylvanian the 
Ouacita Thrust belt began encroaching into the present day North Texas area. The thrust belt owes its existence to 
the subduction of the South American plate under the North American plate The Ouachita Thrust's emergence 
created the foreland basin along the front of the thrust. Early studies of the basin attributed thermal maturation of the 
Barnett to burial history and the thermal regimes associated with depth of burial. Explorationists began to doubt this 
hypothesis as more data became available. Bowker [3], formerly of Mitchell Energy/Devon, proposed a different 
model (Bowker) suggesting the maturation process was driven by displacement of hot fluids, from east to west, 
associated with the Ouachit Thrust. Fig. 2 shows the stratigraphic column of Mississippian and the Pennsylvanian 
ages, our shale gas reservoir target is the lower Barnett, the top of the reservoir is located at 6650m [4].  
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Fig. 1 Geographic location of the Ft Worth Basin [5]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 Stratigraphic column of Mississippian and the Pennsylvanian ages [5]. 
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3.2. Data analysis 
In this section, we will show an application to the lower Barnett formation located in Ft Worth Basin (Texas, 
USA). Fig. 1 shows the location of this basin and Fig. 2 shows the stratigraphic column of the Mississippian and the 
Pennsylvanian. Fig. 3 shows the map of the natural fractures using the blended attributes Chaos and Ant-Traking, 
Fig. 4 is the map of the Poisson’s Ratio at the top of the lower Barnett, the studied horizontal well named Hor01 is 
presented in red colour drilled in the lower Barnett. Fig. 5 shows the recorded well-logs data in the horizontal well 
and the discriminated sweet spots intervals; in this case we have 8 depth intervals characterized by good geophysical 
properties. 
 
4. Results, interpretation and conclusion 
Fig. 3 shows that the dominant fractures direction is the north south; the map of the Poisson’s ratio map showed 
in Fig. 4 can be used to locate areas with low ratio (hard rock). Fig. 5 shows the measured and the derived well-logs 
data that will be used in the discrimination of the sweet spots, track 01 is the depth in feet, and track 02 is the natural 
gamma ray. In this case the gamma ray baseline that is 43.80 API. Track 03 shows the clay and the Quartz volumes. 
Track 04 is clustering using the HRA module varying from the bad to the good class. Track 05 is the dynamic 
Poisson’s ratio (PR_Dyn), here we focus to low PR_dyn that correspond to the plastic source rock. Tracks 06 and 07 
show the minimum and the maximum horizontal stresses, good sweet spots are characterized by big contrasts 
between the two stresses. This can help in the control of hydraulic fracture.  Track 08 shows the neutron and the 
total porosities, neutron porosity is a good indicator of maturity. Since mature sweet spots are characterized by low 
neutron porosity. Track 09 is the deep resistivity (Rt), which is usually used as an indicator of the presence of 
hydrocarbons (high resistivity). Track 10 is the calculated permeability and the track 11 is the calculated Total 
Organic Carbon using the Schmoker’s model [6, 7]. The last track shows the dynamic Young modulus (YME_dyn), 
good sweet spots are characterized by high Young modulus which is the indicator of the degree of shale deformation 
after hydraulic fracture.  
Geophysical methods like seismic and petrophysics are able to identify 08 zones of sweet spots that have good 
petrophysical, geochemical and geomechanical properties. Seismic attributes such the Ant-Tracking and Chaos are 
used to map natural fractures, upscaling method is used to suggest a map of the Poisson’s ratio from the well-logs 
data. Seismic and well-log methods have really shown their ability to help sweet spots discrimination and shale gas 
exploration.  
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Fig. 3 Fractures network obtained using the blended attributes chaos and Ant-Traking 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Map of the Poisson’s ratio at the top of the lower Barnett (maximum values are in orange) 
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Fig. 5 Sweet spots discrimination based on the geomechanical and petrophysical parameters. 
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